Summary Titan yellow has been adsorbed on a strongly basic anion-exchange resm The effects of concentrabon, pH, time, and temperature on adsorption of the dye by the resm have been studied The effects of surfactants on the distnbution coefficients of metal ions were also studied On the basis of distribution coefficients several bmary separabons of analybcal importance (Zn(II) from Hg(II), Zn(II) from Pb(II), Cu(II) from Pb(II), Cd(II) from Pb(Il), and Cu(II) from Hg(II)) have been achieved on a column containmg the Titan yellow-modified resin. Hg(II) and Pb(Il) were selecbvely analysed m synthebc mixtures
Introduction
The presence of heavy metals in the environment is of great concern, because of their environmental, toxicological, and physiological effects. These metals, if present above specific concentrations, can be a serious health hazard, leading to many disorders of the body. Wastewater containing heavy metals as untreated or partially treated by-products of different industries enters rivers and the sea and contaminates land Among heavy metals, mercury, arsenic, lead, cadmium, chromium, and copper seem to be the most toxic. It is, therefore, very important to treat such water to remove the metal ions present before it is supplied for human use. A variety of methods are used to detect and remove such heavy metals from mdustrial wastewater. Ion exchange is one method of removal of metal ions. Ion exchangers have several applications, for example water purification, catalysis, juice purification, and manufacture of sugar and pharmaceuticals. The potential of che- 
Adsorption Studies Effect of Concentration
The adsorption of Titan yellow was studied under static conditions at pH 5.0. Resin (0.3 g) was equilibrated with solutions of Titan yellow of different concentration for 5 h in a temperature-controlled electronic shaker and incubator at 25 ± 2°C. The equilibrium concentration of Titan yellow in the solution was determined spectrophotometrically at 435 run by use of a Genesys Spectronic UV-visible spectrophotometer.
Effect of pH
The effect of pH on the adsorption of Titan yellow was studied to find the optimum pH for maximum adsorption at 25 ± 2°C. Resin (0.3 g) was stirred for 5 h with 30 mL 100 ppm Titan yellow solution at pH 1-10, adjusted by adding an appropriate acid, base, or buffer of the desired pH. (Solution pH was measured with a Elico (India) Digital 335 pH meter). The equilibrium concentration of the reagent in the supernatant solution was then determined spectrophotometrically at 435 run.
Effect of Time
The dependence on time of adsorption of Titan yellow by the resin was established by performing a series of experiments at 25 ± 2°C. A constant mass (0.3 g) of Amberlite IRA-400 resin was stirred with an aqueous solution of Titan yellow (30 mL) and the cunount of Titan yellow adsorbed was determined by analysis of the supernatant solution spectrophotometrically at 435 run.
Effect of Temperature
The effect of temperature on the adsorption of Titan yellow was studied to select the optimum temperature. Resin (0.3 g) was shaken with 30 mL of a 100 ppm solution of Titan yellow for 5 h at cor^stant pH 5.0 and different temperatures (30, 40, 50, 60, 70, and 80°C) in a temperature-controlled electronic shaker. The amount of Titan left in the solution was determined spectrophotometrically.
Preparation of the Modified Resin
To prepare the modified resin, 100 g Amberlite IRA-400 resin in the Cl~ form was treated with 500 mL of an aqueous solution of Titan yellow (100 ppm). The contents were left for 48 h with intermittent shaking to ensure the optimum adsorption. The resin was separated from the solution and washed several times with demineralized water until the supernatant liquid was free from excess reagent. Finally, the resin was dried in an oven at50°Cfor24h.
Selection of the Resin
A few beads of modified ion-exchange resin were placed on a spot plate. A few drops of 0.1 M acetic add solution were added and thoroughly mixed with the resin with the tip of a glass rod and left for some time. The resin was then washed several times with demineralized water to check whether or not the colour was extracted. In a similar marmer, the modified resin was tested witii 0.1 M ethanol, 0.1 M NaOH, 0.1 M HCl, and 0.1 M formic acid. If the orange colour of the dye was not extracted even after subsequent washing with water it was selected for further studies.
Distribution Coefficient (Ka) of Metal Ions
Distribution coefficients of metal ions on Titan yellow were determined by a batch method at 25 ± 2°C. For this purpose the modified resin (0.3 g) was treated with 1 mL 0.1 M metal ion solution and 29 mL appropriate solvent in a 100-mL Erlenmeyer flask. The mixture was shaken continuously in a temperature-controlled shaker at 25 ± 2°C for 5 h. The amount of cation in the solution before and after equilibration was determined by titration with 0.01 M EDTA. Ki values (mL g"i) for each metal ion were calculated by use of the formula:
Amount of metal ion in the resin phase per gram of resin _ I -F KA --X100
Amount of metal ion in solution per millilitre solution F
where / is the volume of EDTA used before tieatment (i.e. the amount of metal ion originally present in solution) and F is the volume of EDTA used after treatment with the resin (i.e. the amount of metal ion in the solution after treatment with the resin).
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Separations Quantitative Separation of Metal Ions in Binary Synthetic Mixtures
Quantitative binary separations of some important metal ions, of cmalytical utility, were achieved on a chemically modified, strongly basic aixionexchange resin column. Anion exchanger (1 g) in the Cl~ form, mesh size 20-50, was used for column separations in a glass column of internal diameter 0.6 cm and height 35 cm. The bed height of packing material was 7 cm. The column was washed thoroughly with DMW. The nuxture of metal ions of initial concentration 0.1 M each was loaded on a column and left for 1 h for adsorption of the metal ion by the exchanger. The mixture was then passed through the coluirm gently (maintaining a flow rate of 2-3 drops min~i) until the level was just above the surface of the material. After recycling two or three times to ensure complete adsorption of the metal ion mixture on the beads, separation was achieved by passing a suitable mobile phase through the column as eluent, at a flow rate of 1 mL min -i. The eluted metal ions were then determined titrimetrically using a 0.01 M solution of the disodium salt of EDTA as titrant.
Selective Separation of Hg(II) and Pb(II) Ions from Synthetic Mixtures
For selective separations of Hg(n) and Pb(II), two synthetic mixtures containing Hg(II), Ca(ll), Zn(II), Cu(II), and Cd(II) and containing Pb(II), Mg(II), Ca(II),Cu(Il), and Zn(ll) were used in which the amounts of Hg(n) and Pb(ll) were varied keeping the amounts of other metal ions constant. The subsequent procedure was the same as described in the previous section.
Results and Discussion
Both anion and cation-exchange resins were tested for adsorption of Titan yellow but adsorption occurred on Amberlite IR-400 only. The effects of concentration, pH, time, and temperature on the amount of the dye adsorbed by the resin are shown in Figs 1-4 , respectively. Maximum uptake of Titan yellow was 1.437 x 10^ pmol/0.3 g resin and was achieved at pH 5. The n-n dispersion forces arising from the aromatic nature of the resin and the reagent seem to be responsible for adsorption of Titan yellow on Amberlite IR-400. To investigate the separation potential of the material, adsorption behaviour of some alkaline earth and heavy metal ions were stud-
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201 ied in surfactant media (Triton-X-lOO and Tween-80) and in mixed surfactant-acid systems (Tables ll-lV) . •Q E a.
• Surfactants, which are surface-active agents, have played an important role in modifying the adsorption behaviour of the material. The adsorption behaviour reveals that adsorption of alkaline earth and heavy metals decreases with increasing concentration of Triton-XlOO. Cd(II) and Zn(n) are exceptions.
With increasing concentration of Tween-80 adsorption of alkaline earth metals ions decreases. Ca(II) is an exception. In contrast, adsorption of heavy metals increases with increasing concentration of Tween-80, except for Zn(II), Cu(Il), and Co(Il) for which the highest Kd values are obtained at a concentration of 2%. Mixing of ein acid with the surfactant gives some interesting results. It is apparent from the data in Table IV that as the proportion of acid in the mixture is increased, the Kd values of both alkaline earth and heavy metals decrease. On the basis of distribution coefficient studies several binary separations of analytical importance (Zn(Il) from Hg(II), Zn(ll) from Pb(Il), Cu(Il) from Pb(Il), Cd(ll) from Pb(Il), and Cu(Il) from Hg(ll)) were achieved on a column of Titan yellow-modified lR-400 anionexchange resin {Table V). Elution profiles for binary separation of metal ions are shown in Fig. 5 . The higher Kd values of Hg(Il) and Pb(II) in both surfactant media were because of the formation of more stable metal-dye complexes. The high Kd values of Hg(II) and Pb(ll) enabled selective separation of Hg(ll) from a synthetic mbcture containing Hg(Il), Ca(ll), Zn(Il), Cu (II), and Cd (II) and selective separation of Pb(II) from a synthetic mixture con-
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taining Pb(n), Mg(II), Ca(II), Cu(II), and Zn(II) {Tables VI and VII). Although the method has been developed for preparative-scale separation of metal ions, it can be conveniently employed on a large scale for analysis of natural or industrial effluents. The selective separations of Hg(II) and Pb(II) from mixtures of metal ions can be used for the removal of these metals from industrial waste and domestic discharges. 
Conclusions
An important aspect of oxir studies was to develop a modified resin with selectivity toward specific metal ions. The Titan yellow-modified resin was selective for Hg(II) and Pb(II), which shows the importance of this material in comparison with other column packing materials of this type.
Introduction
Water pollution by heavy metals still remains an important environmental issue because il poses a health hazard. Among the available processes to resolve these problems, ion-exchange has attracted growing interest by researchers. Recently, the applicability of ion-exchange has been remarkably extended by the preparation of organic-inorganic hybrid ion exchangers. The hybrid ion exchangers have received more attention than organic and inorganic ion exchangers because the practical applicability of organic and inorganic ion exchange media is limited by two major drawbacks. One important limitation of using organic resin is its poor thermal and chemical stability (in highly acidic and basic medium). A second limitation is the non-reproducible character of inorganic ion-exchangers. In this context researchers have been motivated to investigate organic-inorganic hybrid exchangers with better chemical, thermal and radiation stabilities, as well as improved reproducibility and selectivity for heavy toxic metals [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Out of a large number of such materials studied so far, acrylamide aluminum tungstate has shown promising ionexchange behavior for some alkaline earth and heavy metal ions. Surfactants have been shown to play an important role in modifying the adsoiption behavior of ion exchangers [13] . In aqueous solutions, at concentrations above the CMC values, the cationic and anionic surfactants form micelles, which are approximately spherical, and dynamic aggregates with a highly anisotropic interface composed of head groups, counter ions, solubilizates, and water between their hydrocarbon cores and the surrounding bulk aqueous phase [14] . In the presence of surfactants, the adsorption of metal ions on the exchange sites is affected by the charge density of the interface. The present paper summarizes a systematic study of the effect of cationic and anionic surfactants on the adsorption behavior of a thermally and chemically stable hybrid ionexchange material, acrylamide aluminum tungstate. The column packed with this material was used for quantitative ^Springer /OCS A An Elico pH meter (335, India) for pH measurements, a shaker cum incubator (NSW, India) and an electncal oven Chemicals Sodium tungstate (Na2W04 2H2O) was obtained from Ranbaxy Laboratories limited(India), Acrylamide (CH2CHCONH2) and A'-cetyl-N,7V,Af-tnmethyl ammonium bromide (Ci9H42NBr) were CDH(India) products Aluminum nitrate A1(N03)3 9H2O was obtained from Loba Chemie (India) Hydrochlonc acid and nitnc acid were Merck(India)products while sodium dodecyl sulphate (Ci2H25S04Na) was obtained from BDH(India) Solutions of sodium tungstate, acrylamide, aluminum nitrate and surfactants were prepared m deminerahzed water (DMW)
Synthesis
The organic-inorganic hybnd exchanger, acrylamide alu minum tungstate was prepared (as previously reported) by adding a mixture of 0 25 M sodium tungstate solution and 0 1 M acrylamide into 0 25 M aluminum nitrate solution gradually with constant stimng at room temperature The pH of the resulting mixture was adjusted by adding 1 0 M nitnc acid or I 0 M ammonia solutions to maintain the desired pH The gelatinous precipitate so formed, was allowed to stand for 24 h at room temperature for digestion The supernatant liquid was filtered under suction The excess acid was removed from the exchanger by washing with deminerali/ed water (DMW) and the material was finally dned m an oven at 50 °C The dried product was placed in DMW to obtain small granules The granules were converted into the protonated form by placing m 1 0 M HNO-, for 24 h The excess acid was removed by washing several times with DMW and finally dned at 50 °C The ion exchanger was sieved to get granules of size 50-100 nm Different samples of acrylamide aluminum tungstate hybrid exchanger were prepared and on the basis of the ion-exchange capacity determined by column process, sample (S-5) was selected for detailed studies ( Table 1) Distnbution Coefficient of Metal Ions For sorption studies, distribution coefficients (Ka) for various metal ions were determined m a number of solvent systems The effect of temperature on distnbution coefficient was also studied 300 mg acrylamide aluminum tungstate in the protonated form was put into 100-ml conical flasks each containing 29 ml of the acid solution and 1 ml of metal ion solution The mixture was continuously shaken for 5 h at 30, 40, 50 and 60 °C The amount of the metal ions present in the solution was determined titnmetncally using standard procedures [15] The distnbution coefficients (ATd) were calculated by the following equation Table 2 « Springer /©CS ^ 
Concentration (M)
.
--\
fcw.
-I
• -Fc(lll)
• Cu(ll) with demmeralized water (DMW) and then with the suitable solvent The mixture of metal ions was loaded and eluted with a suitable solvent The effluent was collected in 10-ml fractions at a flow rate of 7-8 ml/nun The metal ions in the effluent were determined titnmetncally using a 0 01-M solution of disodium salt of EDTA
Selective Separation
Selective separation of Hg(II) from the synthetic mixture containing (Hg(II), Cd(n), Sr(n) and Mn(II)) was achieved on an acrylamide aluminum tungstate column The amount ^Spnnger ^OCSiH of the Hg{II) ions in the mixture was vaned while keeping the amounts of the other metal ions constant m the synthetic mixture The rest of the procedure remains the same as discussed above
Result and Discussion
In order to explore the separation potential of acrylamide aluminum tungstate, sorption of some alkaline earth and heavy metal ions were studied m acidic and surfactant media It was found that m case of acidic media, the increase in solvent concentration causes a decrease in distnbution coefficient values of almost all metal ions studied Distnbution studies revealed that surfactants have been found to increase the adsorption behavior of hybnd ion-exchange material for metal ions In anionic surfactant (SDS), the adsorption of heavy metal ions (except Cd(II) and Fe(III)) on acrylamide aluminum tungstate decreases up to the CMC value and beyond the CMC value it becomes constant However, the adsorption of alkaline earths on the ion exchange material increases up to the CMC value and then decreases In presence of cationic surfactant (CTAB), the adsorption of heavy metal ions increases up to the CMC value (except Ni(II)) and beyond the CMC value it decreases Bui the adsorption of alkaline earths remains constant up to CMC value and then increases Ba(lJ) is an exception in the CTAB solution The sharp increase in the adsorption of Mg(II), Ca(n) and Sr(II) ions may be due to the aggregation of counter ions around the surfactant There are two models, which explain the distnbution of counter ions around ionic micelles and association the aggregates surface [16] In the alternative pseudo phase ion exchange (PIE) model, the total volume of the aggregates in solution is treated as a separate pseudo phase and counter ions are assumed to be either bound to aggregate or free in the surrounding water [17] In applications of PIE model to micellar effect on reactivity, the interfacial counter ion concentration is assumed to be constant In the PIE model, counter-ion selectivity IS expressed as an ion exchange constant [18] 
INTRODUCTION
Ion exchangers have received much attention because of their versatility in different fields. The role played by ion exchangers to control the atmospheric pollution is unparalleled. Inorganic ion exchangers are used in place of organic exchangers that were found to be unstable at high temperatures and strong radiations. However, the inorganic ion exchangers have their own limitations. The main disadvantage of inorganic ion exchangers is their morphology. They are generally fine powdery materials not suitable for column separations. These materials are usually amorphous and quite often non-reproducible in behavior. Further, their chemical stability is less but their mechanical strength is high as compared to their organic counterpart. These drawbacks of organic resins and inorganic adsorbents have compelled many researchers to introduce organic-inorganic hybrid ion exchangers consisting of inorganic ion exchangers and organic binding matrices (1-9). Organicinorganic hybrid materials have attained a great deal of attention because of their greater resistance to high temperature and radiation stability, which is of greater importance to nuclear technology. Organic-inorganic hybrid materials enable the integration of useful organic and inorganic characteristics within a single molecular-scale composite. The synthesis of hybrid ion exchangers could open new avenues for analytical chemistry, hydrometallurgy, antibiotic purification and separation of radioactive isotopes, and find large-scale application in water treatment and pollution control (10) . In the continuing quest for these materials a large number of hybrid ion exchangers based on acrylamide (4), acrylonitrile (II), Nylon-6,6 (9), triethylammonium (12) , and polyaniline (6) have been synthesized. The present paper describes synthesis, characterization, and ion-exchange behavior of a highly thermally and chemically stable new organic-inorganic hybrid cation exchanger, acrylamide alutninumtungstate. Efforts have been made to explore the effect of temperature, time, and concentration of solvents on the distribution coefficient of metal ions. The practical utility of the material was explored in carrying out the selective separation of lead from synthetic mixture. Lead is considered as a highly toxic element. The main source of lead contamination of the environment is the combustion of petroleum fuel. Due to its toxicity, lead inhibits the function of certain enzymes necessary for the formation of haeme in bone marrow, the pigment that combines with protein to form haemoglobin. Lead poisoning can produce brain damage. Lead is therefore a potential pollutant in the environment. Thus, the relatively emerging field of organic-inorganic hybrids offers a variety of exciting technological opportunities to decrease the environmental pollution.
Synthesizing Acrylamide Aluminumtungstate
EXPERIMENTAL
Reagents and Instrument
Acrylamide (Loba Chemie, India), aluminum nitrate (Merck, India), and sodium tungstate (Merck, India). All other chemicals and reagents used were of analytical grade.
The main instruments used during the study were a UV-vis spectrophotometer (Elico EI 30IE, India). FTIR spectrophotometer (PerkinElmer spectrum BX, USA), an automatic thermal analyzer (V2.2A DuPont 99000, a PW 1148/89 based X-ray diffractometer (PhUUps, Holland), a water bath incubator shaker (MSW-275, India), and muffle furnace (Gl-Ill, India).
Syntheses
The organic-inorganic hybrid, acrylamide aluminumtungstate was prepared by adding a mixture of 0.25 M sodium tungstate and 0.1 M acrylamide in different proportions into 0.25 M aluminum nitrate solution with constant stirring. The pH was adjusted by 1 M nitric acid or 1 M ammonia solutions. The gelatinous precipitate so formed was allowed to stand for 24 h at room temperature (25±2°C) for digestion. The supernatant Uquid was filtered by suction. The excess acid was removed by washing with demineralized water (DMW) and finally dried in an oven at 50°C. The dried products were immersed in DMW to obtain small granules. The granules were converted into H"*" form by placing in 1 M HNOj solution for 24 h. The excess acid was removed after several washings with DMW and finally dried at 50±2°C. The particles of size 50-100 nm of the material were obtained by sieving. In this way samples of acrylamide aluminumtungestate were prepared in different experimental conditions. On the basis of the Na^ ion-exchange capacity, sample(S-5) was selected for detailed studies (Table 1) .
Ion-Exchange Capacity
To determine the ion-exchange capacity, a column process was used. 1.0 g of a dry cation-exchanger in H^ form was packed in a column (1.0 cm id) fitted with glass wool at the bottom. Metal nitrates as eluent were used to elute the H* ions completely from the cation-exchanger column. The effluent was titrated against a standard solution of 0.1 M NaOH. 
A: aluminumnitrate, B: sodium tungstate, C: acrylamide.
pH Titration
The Topp and Pepper method was used for pH titration studies in NaClNaOH and KCl-KOH systems (13) . 0.5 g of the exchanger was treated with 50 mL of the solution mixture.
Chemical Composition
0.50 g of the sample was dissolved in 10 ml aqua regia. The dissolved sample was diluted to 50 mL. The amount of aluminum and tungstate were determined by standard spectrophotometric methods. Carbon, hydrogen, and nitrogen contents of the material were determined by elemental analysis.
Thermal Stability
In order to determine the effect of heating temperature on ion-exchange capacity, l.Og sample of the material (S-5) in H^ form was heated at different temperatures in a muffle furnace for 1 h and Na^ ion-exchange capacity was determined by the standard column process as described above. Thermogravimetric analysis and differential thermal analysis studies (TGA-DTA) were performed at a heating rate of 10°C/min in a nitrogen atmosphere.
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FTIR Studies
For FTIR analysis, 10 mg (dry mass) of the exchanger in H^ form was thoroughly mixed with lOOmg (dry mass) of KBr and ground to a fine powder. A transparent disc was formed by applying a pressure of 80psi (lpsi = 6894.76 pa) in a moisture free atmosphere. The FTIR absorption spectrum was recorded between 450-400cm"'.
X-ray Studies
The X-ray diffraction pattern of the ion-exchange material (sample S-5) was recorded by a PW 1148/89 based diffractometer with Cu Ka radiation.
Scanning Electron Microscopy
Electron micrographs were recorded for acrylamide aluminumtungstate by using a scanning electron microscope at 20.0 KV. The details are shown in the SEM photographs.
Distribution Studies
The distribution coefficient (Kj) for various metal ions were determined in a number of solvent systems viz. 2%DMF, 10%DMF, 2%DMS0, 10%DMSO, 2%Formamide, 10%Formamide, 2%Triton X-100, and 10%Triton X-100. The effect of the temperature and time on the distribution coefficient was also studied. Acrylamide aluminumtungstate (0.3 g) in H"*" form was put into 100 ml conical fiasks each containing 30 ml solution of 0.1 M concentration of metal ions. The mixture was continuously shaken for 5h at 30°C, 35°C, 45°C, and 55°C. The amount of metal ions present in the solution was determined by titrating it against disodium salt of EDTA (0.01 M) using standard procedures. The distribution coefficient values were calculated by using the following relationship:
Amount of metal ion in the exchanger phase/g of exchanger Amount of metal ion in the solution phase/mL of Solution I-F/300mg In our case Kd = -----;-F/30ml Where I is the initial amount of the metal ion m the solution phase and F is the final amount of the metal ion in the solution phase.
Quantitative Separation of Metal Ions in Binary Synthetic Mixtures
Quantitative binary separations of some metal ions of analytical interest were achieved on acrylamide aluminumtungstate. 2.0 g of the exchanger in H"*" form was packed in a glass column (i.d 1.0cm) with a glass wool support at the end. The column was washed thoroughly with DMW. 2.0 ml binary mixture of the metal ions to be separated was poured on to the column and allowed to flow at a rate of 0.25 ml min"' till the solution level was just above the surface of the material. The column was then rinsed with DMW. Individual metal ions were eluted using appropriate 
Temperature C capacity, thermal, and chemical stability. It was evident from ( Table 1) that the mixing ratio of reactants and pH affect the ion-exchange capacity of the material, ft was found that the anionic part contributed towards the ion-exchange capacity of the material as the replaceable ions are attached to this group. The size and charge of the exchanging ion affects the ion exchange capacity of the material. As evident from ( Table 2 ) the ion-exchange capacity for alkali metal ions and alkaline ^ F/gHi-e 7. SEM images of acrylamide aluminumtungstate.
earth metal ions increases according to the decrease in the hydrated ionic radii (14, 15) . The ions with smaller hydrated radii easily enter the pores of the exchanger, resulting in higher adsorption (16) . The pH titration for the systems NaCl-NaOH and KCl-KOH show two breaks in the curves mdicate bi-functional behavior of the material (Fig. 1) . The chemical composition analysis reveals that the molar ratio of A1:W:C:H:N:0 is 1:2:4.9:16.9:1:27. The material works efficiently as ahnost all the H"^ are eluted in first 100 ml of the eluent as evident from Fig. 2 . On heatmg the material at different temperatures for 1 h (Table 3) , the weight, the physical appearance, and the ion-exchange capacity of acrylamide aluminumtungstate was changed. An important characteristic of acrylamide aluminumtungstate that differentiates it from other exchange materials is that it can withstand temperature as high as 600° C and retain reasonable ion exchange capacity (76%). On the other hand Zirconium(IV) lodophosphate, tin(IV) lodophosphate, Zirconium(IV) lodomolybdate, Zirconium(IV) selenophosphate expenence a significant loss in the ion exchange capacity (Fig 3) In this way acrylamide aluminumtungstate appears to be superior to other ion exchange materials mentioned here (16) The FTIR spectrum (Fig 4) of acrylamide aluminumtungstate shows the presence of external water molecule in addition to M-O and M-OH groups present in the materia! The position of the board IR peak at SlSVcm"^' indicates N-H vibration from the ammo group of acrylamide as well as of water and hydroxyl groups A sharp peak with a maximum dt 1614 93cm"' corresponds to the deformation vibration of free water molecules The peak at 1401 45cm ' indicates the presence of a considerable amount of acrylamide in acrylamide aluminumtungstate (17) The presence of a broad peak at 875 28 cm"' may be due to the presence of aluminum and tungstate The X-ray diffraction pattern (Fig 5) indicates that the material is semi-crystalhne in nature As evident from the thermogravimetric (Fig 6) curve of acrylamide aluminumtungstate shows the initial weight loss about (6%) upto 150°C may be due to the removal of external water molecules per mole of the material present. A slow weight loss observed 3.5% between 150°C and 400°C may be due to the complete decomposition of the organic component of the material and is in agreement by the appearance of peak with Tmax at 352°C in the DTG curve. The Scanning Electron Micrograph (Fig. 7) at different magnification indicates that the matenal has a sheet like appearance. Assuming all the external water molecules are lost upto 150°C, then the weight loss as calculated from the TGA curve was 6%. The number of water molecules (n) per mole of the material can be calculated from the Alberti equation ( Where X is the percent weight loss (-6%) in the exchanger by heating upto 150° C and M 4-18 n is the molecular weight of the material, the calculation gives -3 for the external water molecules (n) per molecule of the hybrid cation exchanger (sample S-5) In order to explore the potentiality of this hybnd cation-exchange matenal m the separation of metal ions, distnbution studies for vanous metal ions were performed m different solvents (Table 4 ) It was observed that for most of the metals, Kd values decrease with the increase in concentration of solvents except Al^^ However, in Tnton X-100 the K(j value increases with the increasing surfactant concentration except Ba^+, Cu^"^, Ni^+, and AP+ The distribution studies showed that the matenal was found to be selective for Pb^"*" Figure 8 shows a vanation of the Kd value with the change m temperature in 10% formamide All the metal ions except Zn^' *' and Cu^"*" studied exhibit a general trend of a highest IQ value at 30° C and then a gradual decrease with the mcrease in temperature Therefore, the optimum temperature for sorption studies IS 30°C The effect of time on the sorption (Fig 9) mfers that the maximum sorption occurs after 4 5 hours of shaking The separation capability of the material has been demonstrated by achieving some important binary separations of analytical interest (Table 5 ) such as Mg^"'-Pb^"' ", Ca^+-Pb^+, Hg^+-Pb^+, Zn^+-Pb^+, Ni^^-Pb^^, and Al^+-Pb^+ Thus, separation of zinc from lead can be utilized for recovery of zinc from galvanising wastes The specificity of the material towards the lead is the promising feature of the material, as lead is one of the most potential Eluent used 2% Triton X-100 10%DMSO 10% DMF 2%Tntin X-100 2%Triton X-100 10%DMSO 10%Tnton X-100 2%Tnton X-100 10%DMSO 2%Triton X-100 2%DMS0 2%Tnton X-100 pollutants in the environment that leads to many disorders m the body Lead ion can be removed from waste waters m the presence of other metal ions The separations are quite sharp and the recovery is quantitative and reproducible The practical utihty of the matenal was demonstrated in the quantitative analysis of Pb^^ from a synthetic mixture of Pb^+, Mg^+, Sr^+, Ca^+, Hg^+ and CA^+ (Table 6) 
